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INTRODUCTION

The U.S. Geological Survey conducted multidisciplinary reconnaissance studies in the 

Livengood 1:250,000-scale quadrangle, Alaska, from 1986 to 1988, to define the 

mineral resource potential of the area. The Livengood quadrangle covers about 

14,500square kilometers (5,600 square miles) between 65° and 66° north latitude and 

between 147° and 150° west longitude, and lies about 8 kilometers (5 miles) north of 

Fairbanks, Alaska. The Elliott, Dalton, and Steese Highways provide access to parts of

the quadrangle. The Trans-Alaska Pipeline traverses the quadrangle from southeast
c_

to northwest. f

The U.S. Geological Survey is required by the Alaskan National Interests Lands 

Conservation Act (Public Law 96-487, 1980) to survey certain Federal lands to 

determine their mineral values, if any. Results from the Alaskan Mineral Resource 

Assessment Program (AMRAP) must be made available to the public and be submitted 

to the President and the Congress. The gold bearing samples collected during these 

AM RAP studies, and those reported in the literature have been compiled to show the 

distribution of gold in the quadrangle.



SUMMARY OF GEOLOGY

The Livengood quadrangle lies within the western part of the Yukon-Tanana Upland as 

defined by Wahrhaftig (1965). It is underlain by a northeastward trending sequence of 

Precambrian to Tertiary sedimentary, metasedimentary, and lesser volcanic and 

metavolcanic rocks metamorphosed mainly to greenschist facies, and intruded by 

widely scattered granitoid plutons of Cretaceous and Tertiary ages that form prominent 

topographic features (Chapman and others, 1971; Weber and others, 1992,1997). The 

major faults in the area are strike-slip splays of the Tintina fault zone, and 

northwest-verging thrust faults. The southeastern part of the quadrangle is underlain 

by crystalline rocks of the Yukon-Tanana metamorphic complex; the oldest rocks in the 

complex are crystalline schists. The metamorphic rocks range from greenschist and 

epidote-amphibolite facies to garnet-amphibolite facies (Robinson and others, 1990). 

The metamorphic grade generally decreases toward the northwest across the

quadrangle. Scattered throughout the central and southern parts of the quadrangle are
i

Cretaceous and Tertiary granitoid plutons. Precambrian-Cambrian argillites, 

Ordovician mafic volcanic rocks, Silurian to Devonian limestone, and Mississippian(?) 

quartzite form the White Mountains, a highly faulted and folded block in the central 

part of the quadrangle. Mesozoic basinal deposits, north and west of the White 

Mountains, extend southwestward across the quadrangle and consist of conglomerate, 

sandstone, siltstone, and shale. North of the basinal deposits is a belt of grit, slate, 

mafic-ultramafic rocks, dolomite, chert, conglomerate, shale, and limestone of 

Precambrian to Triassic age. In the western part of the quadrangle, a major structural 

feature is displayed in a Mesozoic sequence that is folded around a core of Paleozoic 

and Precambrian sedimentary and volcanic rocks. The northwestern third of the 

quadrangle is underlain by mafic volcanic and intrusive rock and related chert and



clastic sedimentary rocks of Mississippian to Triassic age. Gravel, sand, and silt of 

Holocene to Early Tertiary age blanket most of the area in the quadrangle.

DATA SOURCES

During a geochemical reconnaissance study of the quadrangle, stream-sediment 

sample were collected from 1,038 sites and heavy-mineral-concentrate samples were 

collected from 575 sites (Arbogast and others, 1991). Rock samples have been 

collected from a total of 1844 sites by numerous people during geologic investigations 

in the quadrangle from 1951 to 1988 (Bie and others, 1997). In all these samples 

detectable levels of gold were reported in 8 stream sediments, 125 concentrates, and 

272 rocks. In addition, 55 samples of gold grains have been collected from placer gold 

operations (Cathrall and others, 1987,1988, 1989). Where data were available, 

samples collected by the Alaska Division of Geological and Geophysical Surveys were

also included (Albanese, 1982a, 1982b, 1983; Allegro, 1984), Table 1 lists the gold-
i_

bearing samples, the level of gold detected, the analytical method, and the original
 t_

reference. The various methods of collection , analytical techniques, and detection 

limits have been described by the various authors.

DISCUSSION

The distribution of gold-bearing samples clearly outlines the Livengood (Tolovana), 

Rampart, and Fairbanks mining districts in the Livengood quadrangle (see McCammon 

and others, 1997, fig. 1). It has been previously noted that there is a spatial relationship 

between the distribution of gold-bearing samples and both structural features and Late 

Cretaceous or Early Tertiary plutons (Foster, 1968; Light and others, 1993; Newberry 

and others, 1995). This inferred spatial relationship between the plutons and the gold 

was cited by McCammon and others (I997) as supporting evidence for the probability of



undiscovered plutonic porphyry gold deposits in the Livengood district in the center of 

the quadrangle, and in near Pedro Dome in the southeast portion of the quadrangle.

Numerous gold-bearing samples occur outside of the proximity of known plutons. The 

factors controlling the localization of gold in these areas are for the most part unknown. 

They may represent migration of fluids along fault-controlled channelways, small dikes 

or veins with local gold concentrations, or buried plutons. Geochemical 

characterization of the mineralizing fluids and their environments would further define 

the physical and chemical controls on gold concentration in the Livengood quadrangle.
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